Differential expression patterns of three glutamate transporters (GLAST, GLT1 and EAAC1) in the rat main olfactory bulb.
Glutamate is the main neurotransmitter in the olfactory bulb. Therefore, glutamate transporters, which regulate the concentration of extracellular glutamate, might play pivotal roles in odor processing. In this study, we examined expressions of three glutamate transporters (GLAST, GLT1 and EAAC1) in the olfactory bulb using in situ hybridization and immunohistochemistry. EAAC1 mRNA was expressed in neurons, such as periglomerular cells, tufted cells, mitral cells and granule cells as shown before in other brain areas. In contrast, GLAST and GLT1 were found in glial cells throughout the olfactory bulb, with intenser expressions in the glomerular layer, external plexiform layer and internal plexiform layer where glutamatergic synapses are concentrated. In addition, using double staining immunohistochemistry we clearly showed that GLAST and GLT1 were expressed in astrocytes. Furthermore, we found that GLAST was also intensely expressed in the subependymal layer where precursor cells exist. These results suggest each glutamate transporter plays its unique role not only in glutamatergic neurotransmission but also in cell differentiation and migration in the olfactory bulb.